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Learning Activity Lesson Plan 
Author Name:  Fred Bertsch 

 
Activity Title: Coke Can Strain Gage 

 
Goals/ Objectives: Calculate internal pressure (stress) of a pressurized container using strain gage 

technology 
Brief Overview: 
 
 

Strain gage technology is used to measure stress in many structures, including air 
craft wings, bridge stanchions, roof beams, and automotive components. It can also 
be used to measure internal pressures of pipes, hoses, or lines that carry or 
transport pressurized gasses or liquids. Using a Coke can is a very inexpensive and 
fun way to practice the skill of applying strain gages to measure the pressure of a 
container. 

Type of course 
this activity would 
be best suited for: 

Pre-engineering for Advanced Placement (AP) high school students or college level 
engineering fundamentals. 

Prerequisite 
knowledge: 

Algebra I and Geometry 

Time Required: 2 – 4 hours 
Materials:  Degreaser 

 Gauze sponges 
 320 grit silicon-carbide paper 
 400 grit silicon-carbide paper 
 Cotton swabs 
 M-Prep Conditioner A 
 M-Prep Neutralizer 5A 
 120 ohm strain gages 
 Cellophane tape 
 Drafting tape 
 M-Bond 200 Adhesive 
 M-Bond 200 Catalyst 
 Rosin core solder 
 Soldering iron (adjustable) 
 Three-conductor 18 gage wire (red, black, white) 
 Wire strippers 
 Glass plate (cutting board) 
 Tweezers 
 Safety glasses 
 P-3500 Strain Indicator 
 One can of Coke (room temp.) 

 
Methods: 1. Spray a liberal amount of degreaser on a gauze sponge and thoroughly clean 

the area on the Coke can to be gaged. Repeat the process until the gauze 
sponge comes up clean. From this point on, do not touch the gaging area as oils 
from your fingers will contaminate the area. 
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2. Create a surface texture suitable for gage bonding. The area you are going to 

prepare should be as close to the middle of the can around its circumference as 
possible. 
 
Apply a liberal amount of M-Prep Conditioner on the gaging area. Then wet-lap 
with 320 grit paper until the paint has been removed. Use a gauze sponge to 
wipe the area clean. Be sure to use the “center-out” wipe method—do not rub 
back and forth as this will drag contaminates back into the gaging area. Repeat 
this process, if necessary, until the aluminum surface is shiny. 
 
Complete the process by following the above method using 400 grit paper and 
“center-wipe” using a clean gauze sponge. 
 

3. Remove all conditioner (acid) residue. Apply a liberal amount of M-Prep 
Neutralizer 5A to the gaging area and scrub the surface using a cotton swab for 
about 5 seconds. Use a gauze sponge and “center-wipe” method to dry the 
area. Repeat this process until the tip of the cotton swab comes up clean. 
 

4. Using M-Prep Neutralizer 5A and a cotton swab, clean a small working area on 
the glass plate. Next, again using M-Prep Neutralizer 5A on a gauze sponge, 
clean the tip of the tweezers. 
 

5. Carefully remove a strain gage from its acetate envelope by grasping the edge 
of the gage backing with the tweezers and placing it on the cleaned area of the 
glass plate. Be sure to have the shiny copper solder tabs facing up. Do not 
touch any part of the gage as this could result in adhesion failure. 
 

6. Using about 6 inches of cellophane tape, anchor one end of the tape to the 
glass plate behind the gage solder tabs. “Wipe” the tape firmly down over the 
gage with your thumb making sure there are no air bubbles trapped between the 
tape and gage. 
 

7. Pick up the gage by carefully lifting the tape at a shallow angle until the tape 
comes free with the gage attached to the tape. Do not “peel” the tape back- this 
will bend the gage that could cause damage resulting in gage failure. 
 

8. Holding the tape at a shallow angle, use your thumb to “wipe” the tape and gage 
onto the can surface along its circumference. 
 

9. Again, using a shallow angle, lift the end of the tape opposite the gage solder 
tabs until the gage is free from the can surface, but only past the edge of the 
gage about 1/4 inch. 
 

10. Loop the loose end of the tape back and tack the end lightly to the surface. This 
will expose the back of the gage and the can surface for applying the adhesive. 
 
Remove the cap and brush from the M-Bond 200 Catalyst and wipe the brush 
10 times against the lip of the bottle (excessive catalyst can dilute the adhesive).  
Next, set the side of the brush down on the gage and swab the backing by 
sliding the brush over the entire gage surface. Do not use a “painting” style of 
application. Be sure to move the brush past the gage and off to the side of the 
tape before lifting the brush from the surface. This will prevent a “drip” from 
forming on the gage backing. 
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Allow the catalyst to dry for at least one minute before applying adhesive. 
 

11. Apply one to two drops of M-Bond 200 Adhesive at the junction of the tape and 
can. 
 

12. Lift the end of the looped tape and at about a 30° angle, use a folded gauze 
sponge and slowly and firmly, make a single wiping stroke over the gage/tape. 
This will evenly spread the adhesive along the gage and can surface. 
 

13. Immediately after the previous step, apply firm thumb pressure over the gage 
area for at least one minute. When you remove your thumb, use a twisting 
action, then pull up. 
 

14. After at least two minutes, carefully and slowly remove the tape completely 
using a peeling action. 
 

15. Prepare the wires for soldering. 
 Cut about off a 12 inch piece of wire. 
 Separate the individual leads about 3/4 inch. 
 Strip each lead about 1/2 inch. 
 Twist the black and white copper leads together into one lead; the red lead 

remains separate. 
 Tin the two leads with solder. 
 Trim the leads to about 1/8 inch. 

 
Prepare the other end of the wires using the same method as above.  However, 
do not twist the black and white leads together or trim the wires- the tinned ends 
of each lead should be about 1/2 inch. 
 

16. Tin the gage solder tabs with solder. First, melt a small amount of solder on the 
tip of the soldering iron. Then lay the solder wire across the gage solder tab.  
Lastly, firmly apply the tip of the soldering iron over the solder wire and tab for 
about one second, and then remove. A bright, shiny, even mound of solder 
should have been deposited on the tab. Repeat the process on the second tab. 

 
17. Tack the lead wires to the can with drafting tape. The trimmed and tinned ends 

of the wires should be directly over the tinned gage solder tabs- the twisted 
black/white lead over one tab, the red lead over the other. 
 

18. Using the same method for tinning the gage solder tabs, solder the wires to the 
gage solder tabs. 
 

19. Connect the three other ends of the lead wires to the P-3500 Strain Gage 
Indicator. Follow the schematic for Quarter Bridge as indicated on the P-3500.  
Be sure to connect the black lead to the D120 terminal. 
 

20. Perform the following steps to set up the P-3500: 
 Depress the Amp ZERO button and adjust the Amp ZERO control to a 

reading of ±0000. 
 Depress the Gage Factor button and using the Gage Factor controls, adjust 

the reading to the gage factor specification listed on the package of strain 
gages (most likely it will be +2.080).  When properly adjusted, lock the Gage 
Factor knob. 
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 Depress the Run button and using the Balance control, adjust the reading to 
±0000. When properly adjusted, lock the Balance knob. 
 

21. Without putting any undo pressure on the can, very carefully open the can of 
Coke by releasing the tab on the top of the can and observe the reading on the 
P-3500. In this case, the reading was -1570με, or converted to standard decimal 
equivalent, -001570ε. By the way, the reading is negative (-) because when the 
internal pressure is released, the can gets smaller. 
 

22. Now insert the strain value into the formula below and compute pressure.  Note 
that you will need to convert με (micro-strain) into ε (strain). 
 
The Formula: 
ε = Strain 
M = Modulus of elasticity (10,260,000 psi) 
V = Poisson’s Ratio (.32 for aluminum) 
R = Radius of can (1.3 in.) 
T = Thickness of can (.0037 in.) 
P = Pressure (psi) 
 
To calculate pressure per square inch, (psi), work the following equation: 
 
    2TME 
    R(2-V) 

 
 

References : 
(Copyright Free) 
 

Measurements Group is the largest producer of strain gage products and 
technology and their web site has lots of great info. 
http://www.vishay.com/company/brands/measurements-group/ 
 

Extension 
Activities: 

Advanced students can strain gage automotive parts and run tests on systems such 
as braking, etc. 

Standards:  
 

 


